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DISCLAIMER

Recoveryplansdelineatereasonableactionsthat arebelievedto be requiredto recover
and/orprotectspecies.Plansarepublishedby theU.S. FishandWildlife Service,
sometimeswith theassistanceof recoveryteams,contractors,Stateagencies,andother
affectedandinterestedparties. Plansarereviewedby thepublic and submittedto
additionalpeerreviewbeforethey areadoptedby theU.S. FishandWildlife Service.
Objectiveswill be attainedandanynecessaryfundsmadeavailablesubjectto budgetary
andotherconstraintsaffectingthepartiesinvolved, aswell astheneedto addressother
priorities. Recoveryplansdo notobligateotherpartiesto undertakespecifictasksand
maynotrepresenttheviewsor theofficial positionsor approvalofany individualsor
agenciesinvolved in formulatingtheplan, otherthantheU.S. FishandWildlife Service.
Recoveryplansrepresenttheofficial positionoftheU.S. FishandWildlife Serviceonly
afier theyhavebeensignedby theRegionalDirectoror Directorasapproved. Approved
recoveryplans aresubjectto modification asdictatedby newfindings, changesin species
status,andthecompletionofrecoverytasks.

By approvingthis recoveryplan, theRegionalDirectorcertifiesthat the datausedin its
developmentrepresentsthebestscientificandcommercialinformationavailableat the
time it xvaswritten. Copiesof all documentsreviewedin the developmentof theplan are
availablein the administrativerecord,locatedat theBoquer6n,PuertoRico, Field Office.
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EXECUTIVE SUMMARY OF THE PUERTO RICAN BROAD-WTNGED HAWK
AND THE PUERTO RICAN SHARP-ST{INNED HAWK RECOVERY PLAN

Current status: The PuertoRicanbroad-wingedhawk andthePuertoRicansharp-
shinnedhawkarelisted as endangered.At present,theyarerestrictedto montane forests
alongtheCordilleraCentral,Sierrade Cayey,andSierrade Luquillo.

Habitat Requirementsand Limiting Factors: PresentdistributionofthePuertoRican
broad-wingedhawkincludesmontanehabitatof threeforests: Rio Abajo Commonwealth
Forest,CariteCommonwealthForest, andtheCaribbeanNationalForest. Extantbreeding
populationsofthePuertoRicansharp-shinnedhawkareknownfrom montanehabitatof
theMaricaoCommonwealthForest,Toro NegroCommonwealthForest,Guilarte
CommonwealthForest,CariteCommonwealthForest,andtheCaribbeanNationalForest.
Overall,populationsof 124 broad-wingedhawksand 154 sharp-shinnedhawkshavebeen
estimated.Both speciesare currentlythreatenedby destructionandmodification of
forestedhabitat; timberharvestandmanagementpracticesin public forests;road
construction;increasein numbersofrecreationalfacilities andthedisturbanceassociated
with public use;mortality andhabitatdestructionfrom hurricanes;the lackof
comprehensivemanagementplansfor thepublic forests;possiblelossof geneticvariation
dueto low populationlevels; andthepotentialfor illegal shooting. ThePuertoRican
sharp-shinnedhawkis alsoaffectedby warblefly parasitism.

RecoveryObjective: Downlisting.

RecoveryCriteria: The interim criteria areto protect,enhance,andstabilizethe existing
populations. In orderto restorethePuertoRicansharp-shinnedhawkpopulationsto the
levelsknownin mid l9SOs,whenthe specieswas consideredthreatened,abreeding
populationof a minimum of 250 pairsisland-wide(5 forests)shouldbe maintainedfor at
least7 years. In eachforest, breedingdensitiesshouldbe restoredto thehigherlevels
knoxvn in 1983 and 1985 (Carite- .42/km2;Guilarte - .821km2;Luquillo - 1.03/km2;
Maricao- 1. 15/km2; andToro Negro - 1 .45/kin2). In orderto downlist the PuertoRican
broad-wingedhawk, a breedingpopulationof 60 breedingpairs(20breedingpairs in the
CaribbeanNationalForest, Cariteand Rio Abajo) and200 individuals island-wide
(60 individuals in Rio Abajo and Carite, and 80 individuals in theCaribbeanNational
Forest)shouldbe reached. Thereshould alsobe additionaldocumentationof population
trendsand adequatesupporthabitat. Thecriteriafor delistingwill be developedwhenthe
speciesarereclassifiedfrom endangeredto threatened.

Actions Needed:

1. Conductsurveysandidentif~?’ habitat.
2. ProtectandmanagePuertoRicanbroad-wingedhawkandPuertoRicansharp-

shinnedhawkpopulationsandhabitat.
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3. Monitor PuertoRicanbroad-wingedhawk andPuertoRicansharp-shinned
hawkpopulations.

4. Developan educationprogram.
5. Refinerecoverygoals.

Date of Recovery: Downlisting should be initiated in 2025, if recoverycriteriaaremet.

RecoveryCosts: Recoverycostsfor both specieshavebeenestimatedat $675,000for the
first 3 yearsof this plan. Subsequentexpenditureswill dependon theresultsof these
preliminary studiesand activities, and,therefore,cannotbe estimatedat this time.
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I. INTRODUCTION

ThePuertoRicanbroad-wingedhawk(Buteoplatypterusbrunnescens)andthePuerto
Ricansharp-shinnedhawk(Accipiterstriatus venator),bothendemicto the island of
PuertoRico, arecurrentlyrestrictedto montaneforestsalongtheCordilleraCentral, Sierra
de Cayey, and Sierrade Luquillo. Both speciesarecurrently threatenedby destructionand
modification offorestedhabitat;timberharvestandmanagementpracticesin public
forests;roadconstruction;the increasein numbersof recreationalfacilities, andthe
disturbanceassociatedwith public use;mortality andhabitatdestructionfrom hurricanes.
In addition, bothhawksareadverselyaffectedby the lack of comprehensivemanagement
plansfor thepublic forests;possiblelossofgeneticvariationdueto low populationlevels’
andthepotentialfor illegal shooting. ThePuertoRicansharp-shinnedhawkis also
affectedby warblefly parasitism.

Both speciesweredeterminedto be endangeredspecieson September9, 1994 (U.S. Fish
andWildlife Service1994),pursuantto theEndangeredSpeciesAct of 1973, as amended.
Critical habitatwasnot designated.

Description

PuertoRicanbroad-wingedhawk:

ThePuertoRicanbroad-xvingedhawkis adark chocolatebrown, small-sizedhawkthat
measuresapproximately39 centimeters(cm) (15.5inches). It is smallerthantheNorth
Americansubspecies,Buteoplat~pteruspIatypterus,but largerthantheLesserAntillean
subspecies.This is thedarkestsubspeciesof thebroad-wingedhawk. In adults,thetail,
broadlybandedwith blackandwhite, andtherufousbreastarecharacteristic.Immature
birds havedark barson thebreastandlack thedistinctive tail bandsoftheadult. Broad-
wings flap morethanthe similar, but larger, red-tailedhawk (Raffaele 1989).

PuertoRicansharp-shinnedhawk:

ThePuertoRicansharp-shinnedhawkis a small hawkmeasuringapproximately
28 to 33 cm (11 to 13 inches). Thedark slategray upperpartsandheavily barredrufous
underpartsofthe adultsaredistinctive. Immaturebirds arebrownaboveandheavily
streakedbelow. In flight, theshort, roundedwings and long, narrowtail arecharacteristic
(Raffaele 19S9).

Distribution

PuertoRicanbroad-wingedhawk

Thebroad-wingedhawk (Buteoplatypterus)is a polytypic specieswith six subspecies
distributedin NorthAmericaandtheWestIndies. Buteoplatypterusplalypterus(Vieillot)
breedsin continentalNorthAmerica, winteringsouthto SouthAmerica. Therearefive



residentsubspeciesin theWestIndies: B. p. cubanensisBurns of Cuba; B. p.brunnescens
Danforthand Smithof PuertoRico; B. p. insulicola Riley of Antigua; B. p. rivierel Verrill
ofDominica, Martinique, andSaintLucia; andB.p. antillarum Clark of SaintVincent, the
Grenadines,Grenada,andTobago(Friedmann1950).

The broad-wingedhawkxvasfirst reportedin PuertoRico by Gundlach(1878). He
reportedthis speciesas“common” in the“interior” of theisland. Stahl(1883)reportedthe
speciesas “transient.” In the first halfof the 20thcentury,the specieswasnot reportedby
othernaturaliststhatvisited the island (Bowdish 1902,Wetmore1914, andDanforth
1931). Wetmore(1927)believedthespeciesextinct. Danforth andSmyth(1935)
collecteda specimenin Luquillo (CaribbeanNationalForest)anddescribedit asa distinct
residentsubspecies,thePuertoRicanbroad-wingedhawk (Buteoplatypterus
brunnescens).Danforth(1936)reportedsightingsofPuertoRicanbroad-wingedhawks
from Utuado. Leopold(1963)reportedthe speciesfrom Luquillo, Utuado,andMaricao
forests.

At thepresenttime, thePuertoRicanbroad-wingedhawk is an uncommonandextremely
local resident. Extantpopulationsarerestrictedto montanehabitatsofthreeforests: Rio
Abajo CommonwealthForest, CariteCommonwealthForest,andCaribbeanNational
Forest. Breedinghasnot beendocumentedin the CariteForest(Hermindez1980,Snyder
eta!. 1987).

ThePuertoRicanbroad-wingedhawkhasbeenreportedfrom otherareas,suchasCayey
(next to theCarite CommonwealthForest),Utuado,Jayuya,Adjuntas,Villalba, andthe
N”JaricaoandToro NegroCommonwealthForests(Leopold1963, Perez-Riveraand Cottd-
Santana1977). Nevertheless,Delannoy(1991)establishedthat the Maricao andToro
NegroCommonxvealthForestsdo not haveresidentpopulations. PuertoRicanbroad-
wingedhawks havebeensearchedfor, but not sighted,in uplandforestedhabitatsin
Utuado,Jayuya,Adjuntas, Orocovis,andBarranquitas(Delannoy1992).

PuertoRican sharp-shinnedhawk:

The sharp-shinnedhawk (Accipiterstriatus) is also a polytypic specieswith nine
subspeciesdistributedin thewesternhemisphere,from Alaskato Canadaand southto
Argentinaandto the WestIndies (includingCuba,Hispaniola,andPuertoRico) (Wattel
1973). The PuertoRican sharp-shinnedhawkwas first discoveredin 1912 in the Marican
Forestanddescribedas a distinct subspecies,Accipiterstriatusvenalor (Wetmore1914).

Extantbreedingpopulationsof the PuertoRican sharp-shinnedhawkhavebeenfound in
themontaneforestsof theMaricaoCommonwealthForest,Toro NegroCommonwealth
Forest,GuilarteCommonx‘ealth Forest, CariteCommonwealthForest,andCaribbean
National Forest(Cruz andDelannoy1986).
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Although thePuertoRicansharp-shinnedhawkwaspreviouslyknownfrom theRio Abajo
and GuajatacaCommonwealthForestsofthekarstregion, Cruzand Delannoy(1986)did
not find anyevidenceof its presencein theseareas. Fossilevidenceindicatesthatthe
specieswasoncemorewidespreadin thekarstregion(Wetmore1922). PuertoRican
sharp-shinnedhawkshavebeensearchedfor andnot sightedin theCambalache,Vega,
Susiia,and Gu~tnlcaCommonwealthForests(Cruz andDelannoy1986).

Abundance

PuertoRicanbroad-wingedhawk:

In themid 1980s,thepopulationof PuertoRicanbroad-wingedhawksin theCaribbean
NationalForestwasestimatedto be 40 to 60 individualsand 15 to 20 breedingpairs
(SantanaandTemple1984, Snyderet a!. 1987). In 1992, twelve broad-wingedhawks
weresightedin theCaribbeanNationalForestandthepopulationwasestimatedat
22 individuals(Delannoy1992).

Very little is knownabouttheRio Abajo andCarite CommonwealthForestpopulations.
However,it appearsthattheexistenceof theRio Abajo populationwasknownby
Danforth(1936)andLeopold(1963),sincetheybothreportedsightingsof PuertoRican
broad-wingedhawksfrom Utuado. Snydereta!. (1987)believedthat theRio Abajo
CommonwealthForestsustainednot morethan50 individuals. Delannoy(1992)reported
26 broad-wingedhawks,or an estimatedpopulationof 52 individuals, in the Rio Abajo
CommonwealthForest. ThePuertoRicanbroad-wingedhawkwasunknownfrom the
Carite CommonwealthForestuntil 1980, whentheexistenceof a residentpopulation
presentyear-roundwasreported(HernThdez1980). In 1992, twentyPuertoRicanbroad-
wingedhawkswerecountedin theCariteCommonwealthForestanda populationof
50 individualswasestimated(Delannoy1992).

The206.4 squarekilometers(kin2) censussedin threeforests(Rio Abajo, Carite, and
CaribbeanNationalForest)in 1992yielded 58 PuertoRicanbroad-wingedhawksoran
estimatedpopulationof 124 individuals (Delannoy 1992)(Table 1).

Table I Averagedensityandestimatedpopulationof thc PuertoRicanbroad-wingedhawk
(Delannov1992).

Forest Area
censussed

km2

Number
of

hawks

Average
density±S.E.

Mm-max Estimated
population+S.E.

RioAhajo 40.8 ~6 1.28~1.12 0.42-4.00 52.22+5.20

Carite 60.0 20 0.83±0.71 0.42-2.08 49.80±13.42

Luquillo 105.6 12 0.21±0.86 0.42-2.92 22.18±40.80

TOTAL 206.4 58 124.20
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PuertoRicansharp-shinnedhawk:

Sixty individuals ofPuertoRicansharp-shinnedhawkswerecountedin island-wide
surveysconductedin 1983, and a breedingdensityof.73 hawks/km2wasestimated(Cruz
andDelannoy1986). In 1985, seventy-twoindividualswerecountedand abreeding
populationof .76 hawk/km2(230-250island-xvide)wasestimatedin island-widesurveys
(Cruz and Delannoy1986). In 1992, atotal of285.6 km2 censusedyielded 82 sharp-
shinnedhawks: 40 in Maricao,30 in Toro Negro, 10 in Cariteand2 in the Caribbean
NationalForest. An overall populationof 129 individualshasbeenestimatedfor these
forests(Delannoy1992) (Table2). Although theGuilarteForestpopulationwasnot
censussedin 1992, apopulationof 25 individualswasestimatedfor theforestin 1985
(Cruz andDelannoy1986).

Table 2. Averagedensityand estimatedpopulationofthe PuertoRicansharp-shinnedhawk
(Delannov1992).

Forest Area
censussed

km2

Number
of

hawks

Average
density±S.E.

Miii-max Estimated
population +S.E.

Maricao 60.0 40 0.93±1.09 0.83-4.17 55.8±21.7

Toro
Negro

72.0 30 0.77±0.45 0.83-2.50 55.4±17.1

Carite 48.0 10 0.30±0.41 0.83-1.67 14.4±9.96

Luquillo 105.6 2 0.03 3.7

TOTAL 285.6 82 - - 129.30

PuertoRicanbroad-wingedhawk:

In the CaribbeanNationalForest,PuertoRicanbroad-wingedhawksweremoreoftenseen
on the easternside, andthe tabonucoandpalocoloradoforest typeswerereportedas
preferredhabitatsfor the species(Wiley andBauer 1985). Delannoy(1992)reportedthat
broad-wingedhawkswere observedto be clusteredin the north-centralpart of the forest
within the subtropicalwet forest and subtropicalrain forest life zones,wherethe tabonuco
is the dominantforest type.

In theCariteCommonwealthForestthe specieshasbeenreportedfrom the elfin,
caimitillo, granadillo,tabonuco,andslopeforest types (Hermindez1980,Delannoy1992).
Delannoy(1992)reportedPuertoRicanbroad-wingedhawks sightedin thenortheastern
corner andwest-centralpartsof theRio Abajoforestwithin the subtropicalmoist forest



and subtropicalwet forest life zones(Ewel andWhitmore 1973). Limestonehillside,
sinkholes,andnarrowvalleysor ravinesbetweenhaystackhills or “mogotes”arethe
dominanthabitatswithin theselife zones(DepartmentofNaturalResources1976).

PuertoRicansharp-shinnedhawk:

In theCariteCommonwealthForest,territorial andepigamicactivitieswere reportedby
Hermindez(1980) in thenortheasternandnorth-centralparts. Theseareasarelocatedin
thecaiinitillo-granadillo forest typeof thesubtropicalwet forestand subtropicallower
montanewet forest life zones(DepartmentofNaturalResources1976).

Delannoy(1992)reportedthat in theMaricaoCommonwealthForest,thecenterof sharp-
shinnedhawkepigamicandterritorial activitieswaslocatedin thenorth-centraland
easternparts. All of theseareasarelocatedwithin thesubtropicallowermontanewet
forest andsubtropicalwet forest life zones(Ewel andWhitmore 1973). The Podocarpus
and caiinitillo forest typesdominatetheselife zones(DepartmentofNaturalResources
1976).

In Toro Negro,thePuertoRicansharp-shinnedhawkterritorial and epigamicactivities
werereportedin theeasternsegmentofthe forest(Delannoy1992). Theseactivitiestook
placein theelfin woodland,sierrapalm, caimitillo-granadillo,andtabonucoforesttypesof
thesubtropicalwet forestandsubtropicallower montanewet forestlife zones(Department
ofNaturalResources1976).

A solitary territorial sharp-shinnedhawkpairwas reportedby Delannoy(1992) in the
south-centralpart of the CaribbeanNationalForest. Thisareais locatedwithin thepalo
coloradoforest type of the lower inontaneforest life zone(Ewel andWhitmore 1973).

PuertoRican broad-wingedhawk:

The nestinghabitatfor PuertoRicanbroad-wingedhawksin the Rio Abajo Forestwas
characterizedby Delannoy(1995a). Nestingsitesweredefinedasareaswherethe
following behaviorswereobserved:(1) hawksengagingin courtshipandterritorial
displays; (2) a pair presentnearanestor involved in nestbuilding behavior;(3) adults
incubatingor rearingchicks in the nest;and(4) adultsrepeatedlycarryingprey into an
area.

A total of 11 nestingsiteswaslocatedin the forest. Six of the nestingsiteswerefound in
plantationswheredominantspeciesincludedmaria (Calophy/lumca/aba,Guttiferae);teca
(Tecionagrandis, Verbenaceae);caobahondurefla(Swieteniamacrophylla,Meliaceae);
guaraguao (Guarcaguidonia,Meliaceae);andinahoe(Hibiscusclatus, Malvaceae). Three
of the nestingsiteswerefound in secondgrowth forests. Foresttypes in two nestingsites
xverenot assessed.
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In this samestudy, theauthordescribedthestructureofthevegetationwithin 100 meters
from nestsorthecenterof otherPuertoRicanbroad-wingedhawkactivity (Table3). The
studyrevealedtherelatively youngnatureof bothplantationandsecondgrowthforest.
Although he foundahigh averageoftotal treedensityin bothtypesofstands,
83.6percentand87.8 percentoftreesin plantationand secondgrowthforestnestingsites,
respectively,weresmall trees(25.6 cm or lessin diameterat breastheight(dbh)).

Table 3. Characteristicsofthe PuertoRicanbroad-wingedhawknestingsitehabitatin theRio
Abajo CommonwealthForest(Delannoy1 995a). Dataareexpressedassamplemeans,standard
deviations,andranges. N~numberofplots.

Va ‘a e~ Plantation(N=53’l Secoda ~ o est 31

6.4-12.8cmdbhclass
(trees/hectare(ha))

385.3±243.9
(0-1200)

393.5±158.7
(175-900)

12.9-19.2cmdbh
class(trees/ha)

188.7±108.7
(0-450)

193.5+117.5
(0-475)

19.3-25.6cmdbh
class(trees/ha)

102.4±63.0
(0-225)

114.1+74.5
(25-300)

25.7-32.0cmdbh
class(trees/ha)

58.5~48.7
(0-200)

42.4±43.6
(0-175)

32.1 cm =dbhclass
(trees/ha)

74.5±54.9
(0-250)

55.4±39.1
(0-150)

Total tress/ha 809.4+365.2
(150-1800)

798.9+252.0
(350-1425)

Basalareacanopytrees
(squaremeters/ha)

17.4±7.9
(5.2-37.4)

10.9+5.71***
(1.2-22.8)

Basalareaunderstoix
trees(squaremeters/ha)

8.3±3.7
(2.4-16.3)

8.9±3.9
(2.3-18.9)

Percentagecanopycover 83.7±14.0
(35-100)

82.5±14.7
(47.5-100)

Percentagecround
cover

45.9±14.2
(17.5-75)

45.3±15.0
(12.5-72.5)

canop~heicht
(meters)

16.0±2.6
(9.8-24.2)

15.2±3.4
(4.5-22.7)

Shrubdensity (stems
=2.5crnJO.04ha)

95.3±34.7
(18-200)

94.5±57.6
(12-227)

Slope(degrees) 26.6±11.5
(3-48)

26.7±10.4
(5-44)

*~p=.OQ1J3asalareawascalculatedin a 0.04hacircularplot.
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Averagebasalareaof canopytreesin plantationnestingsiteswasapproximately
1.5 times that in nestingsitesin secondgrowthforests. This wastheonly significant
differencebetweenthetwo forest typesfoundby theauthor. Canopytreesoccupied
2.09 timesmoreareathanunderstorytreesin plantations. In contrast,canopytrees
occupied1.22 times moreareathanunderstorytreesin secondaryforests. Although
canopyheight and coverwere, on average,higherin plantationthanin secondgrowth
forestnestingsites,thesefeatureswerenot significantly different. Maximum canopy
height exceeded22 metersin nestingsitesof both forest types. Theunderstoryvegetation
waswell developedin bothplantationandsecondgrowth forestnestingsites. Ground
coveraveragedslightly over 45 percentandthe densityof the shrub layerwas
approximately95 stemsper 0.04 hectare(ha). Slopesaveragedslightly over26 degrees,
with maximumvaluesexceeding40 degrees.

Threeneststructureswerelocatedin the Rio Abajo CommonwealthForest,two in maria
treesandonein laurel prieto (Nectandramembranaceae,Lauraceae).PuertoRicanbroad-
wingedhawksconsistentlychosetall, largediametertreeswith largecrowndimensions.
Neststructureswereplacedrelatively high. Neststructuresaveragedapproximately
200 metersin distancefrom thenearestforestopeningandslightly over 500 metersfrom
water.

In summary,PuertoRicanbroad-xvingedhawknestingsite habitatwasof two types:
plantationand secondgrowthforests. Nestingsite habitattypeshadrelativelyhightree
density,mostlysmall trees,closedcanopy,well developedunderstory,andmoderateto
averageslopes. The most consistentnesttreeselectioncriteriawereheight, dbh, and
canopydimensions.

PuertoRicansharp-shinnedhawk:

Studieson breedingandnestinghabitatof this species,conductedby Cruz andDelannoy
(1986), showedthat thePuertoRicansharp-shinnedhawkpopulationin theMaricao
CommonwealthForestnestsin bothnaturalforestandmariaplantations. Plantationnest
sitestendedto havemorelargecanopytreesandlessunderstorythannatural forestnest
sites(Table4). Sharp-shinnedhawksappearto selectplantationandnaturalforest nest
siteswith similar vegetativestructureand topography. The authorsfound thatnestsitesin
naturalvegetationhadsignificantly highertotal treedensitiesthannestsitesin plantations.
They found that a very high percent(87.5 percent)of thetreesin naturalforest nestsites
werein the smallersizeclasses.

In plantations,theyfound that 57.9 percentof the treeswerein thesesamesizeclasses.In
plantations,42.1 percentof thetreeswerein larger size classes,in contrastto only
12.5 percentof treesin naturalforest thatwerefound in thesesamesizeclasses.
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Theseauthorsfoundthatvegetationstructuralrequirements(closedcanopiesand dense
stands)weresoughtby thePuertoRicansharp-shinnedhawksin the selectionof nestsites
in theMaricaoCommonwealthForestandapparentlyin otherpartsof its rangein Puerto
Rico. TheyalsofoundthatPuertoRicansharp-shinnedhawksplacedtheirplatformsnests
beloxvthe canopyon horizontalbranchesagainstthetrunk or in crotchesawayfrom the
trunk.

Table4. Characteristicsofthe PuertoRicansharp-shinnedhawknestingsite habitatin theMaricao
Forest(Cruzand Delannoy1986). Dataareexpressedassamplemeans,standarddeviations,and
ranges. N=numberof plots.

~bles[ Plantations NaturalForest
N=15

6.4-12.8cmdbhclass
(trees/ha.)

218.0±192.9
(0-675)

742.3±279.4
(200-1100)

12.9-19.2cm dbhclass
(trees/ha.)

212.0+174.7
(35-700)

290.4±103.4
(150-423)

19.3-25.6cm dbh
class(trees/ha.)

120.0±103.6
(72-375)

92.3±55.3
(25-175)

25.7-32.0cmdbh
class(trees/ha.)

126.0±147.5
(30-700)

25.0±27.0
(7-75)

32.1cma dbhclass
(trees/ha.)

67.0±81.9
(0-325)

30.8±29.1
(8-75)

Total trees/ha 743.0±306.2
(350-1425)

1180±328.7
(575-1625)

Basalareacanopy
trees(squaremeters/ha.)

2374.0±1489.0
(657-7195)

1233.3±428.2
(480-1982)

Basalareaunderstorytrees
(squaremeters/ha.)

322.2±321.9
0-1087)

740.4+487.7
(97-1490)

Percentagecanopycover 78.5±12.7
(51-97)

70.4±13.2
(50-96)

Canopyheight (meters) 12.0±3.4
(7-21)

10.0±2.2
(6-14)

Slope(Percent) 16.8±9.1

(5-40)

20.4±8.6

(7-35)
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Nestingr~n~e

PuertoRicanbroad-wingedhawk:

Nestingrangesizewasdeterminedfor sevenof elevenPuertoRicanbroad-wingedhawk
nestingsitesin theRio Abajo CommonwealthForest(Delannoy1995a). Hedetermined
that thePuertoRicanbroad-wingedhawk spacingrequirementsfor nestingaveraged
41.1 ha (rangefrom 22.3 to 76.9 ha). Oneyearlater in thesameforest, Delannoy(1995b)
foundthatnestingrangesvariedin sizefrom 22.1 to 76.9 ha, andaveraged39.5 ha.
Nestingrangeoverlapwasminimal. All nestingrangesoccupiedin 1994werereoccupied
in 1995.

PuertoRicansharp-shinnedhawk:

Cruz and Delannoy(1986)estimatedhomerangesize for PuertoRicansharp-shinned
hawksin MaricaoCommonwealthForestusing measureof nestspacing. Assumptionsfor
this kind of estimateincludedthat homerangesaremutuallyexclusiveandcircular, all
habitatsaresuitablefor foragingand/ornesting,andhabitatsareat carryingcapacity. By
dividing theaveragedistancebetweennestingareasin half, theauthorsobtaineda home
rangeradiusof 690.4meters,which representeda homerangesize of 149.5 ha.They
estimatedthat therewould be approximately28 nestingpairsin the4150 ha ofthe forest,
if theassumptionswerecorrect. Five nestingsites hadreoccupancyratesof 80 percentor
higher andnoneof theremainingfour nestingsites hadreoccupancyratesof lessthan
50 percent.

BreedingbioloQ~y

PuertoRicanbroad-wingedhawk:

Delannoy(1994)estimatedtheRio Abajo CommonwealthForestbreedingpopulationto
be between10 to 12 pairs. Consideringthat theestimatedRio Abajo populationwas
52 broad-wingedhawks,theeffectivepopulation(fraction of thepopulationthat breeds)
calculatedby this authorwasbetween38.4percent(20/52)and46.2percent(24/52).

Delannoy(1995b)reportedthat PuertoRicanbroad-wingedhawksweremoreactivein
territorial and epigainicdisplaysfrom DecemberthroughMarch. Nestbuilding occurred
in Februaryuntil earlyMarch. Nestswith nestlingswerefound in lateMarchthrough
earlyApril. Youngfledgedin lateApril andMay.

Clutch sizesarefairly consistentin this species,with 2 to 4 eggsbeingtypical. Thereis a
cleardivision of labor during incubation,with the femaleincubatingandthe malehunting.
Themale only coverstheeggsduring times that thefemaleis eatingfoodbroughtby the
male. The incubationperiodmayvary from 28 to 3 1 days. Theyoungare broodedfairly
intensivelyand throughthe night, for thefirst few weeksafter hatchinguntil theyare
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